Mutations induced by 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) in the lacZ and cII genes of Muta Mouse.
4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) found in chewing tobacco, snuff, cigarettes, and cigars is a tobacco-specific nitrosamine and classified as a possible human carcinogen (Class 2B) by the International Agency for Research on Cancer (IARC). NNK given intraperitoneally was seen to induce lung and liver adenomas. To evaluate the genotoxicity of NNK in vivo, NNK was intraperitoneally administered to Muta Mouse at two concentrations (125 and 250 mg/kg, once a week for 4 weeks) followed by the measurement of mutant frequencies in the lacZ and cII genes from lung and liver in the same mice. Characterization of the types of the mutation was determined by sequencing the cII genes from mutant plaques. The mutant frequencies in both target genes from both organs dose-dependently increased up to 10 times compared to those of the control group. For the types of mutations, the ratio of the G:C to A:T mutation in the total number of mutants was less than the ratio of A:T to T:A and A:T to C:G transversion, contrary to a previous report. The A:T to T:A transversion was the most highly induced mutation both in the lung and liver cII genes. The increasing rate of mutant frequencies in lung and liver over the vehicle control was 55 and 56 times, respectively, while the increasing rate of G:C to A:T transition was only 1.9 and 2.8 times, respectively. These observations show that NNK predominantly induces DNA adducts leading to A:T to T:A and/or A:T to C:G mutations in the transgene.